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7KH 3RUW RI $NWDX LV ORFDWHG RQ WKH (DVWHUQ 6LGH RI WKH
&DVSLDQ 6HD LQ WKH 5HSXEOLF RI.D]DNKVWDQ )LJXUH  7KH
SRUW ZDV RULJLQDOO\ FRQVWUXFWHG LQ  WR VHUYH WKH
GHYHORSPHQW RI WKH ORFDO RLO ILHOGV WKH SRSXODWLRQ RI$NWDX
DQGLWVVXUURXQGLQJUHJLRQDQGWKHGHYHORSPHQWRIRWKHUORFDO
PLQHUDOUHVRXUFHVDQGLQGXVWULHV7KHSRUWZDVFRQVWUXFWHGDW
D WLPH ZKHQ WKH ZDWHU OHYHO LQ WKH &DVSLDQ 6HD ZDV ORZ LQ
UHODWLRQ WR LWV ORQJ WHUPDYHUDJHVHD OHYHO7KHPLQLPXPVHD
OHYHOVLQFHWKH¶VKDVEHHQ±DEVROXWHLQUHODWLRQWR
%DOWLF 6HD /HYHO +RZHYHU VLQFH  WKH OHYHO RI WKH
&DVSLDQ6HDKDVULVHQVWHDGLO\XQWLOWKHFXUUHQWOHYHORIDERXW
± DULVHRIDERXWPHWHUV7KHULVHLQWKHVHDOHYHO DIIHFWHG
WKH QRUPDO RSHUDWLRQ RI WKH SRUW 4XD\ KHLJKWV ZHUH EHORZ
HIILFLHQWZRUNLQJOHYHOVDQGXWLOLWLHVZHUHIORRGHG
,Q$NWDX3RUWKDQGOHGWRIGU\FDUJRW
RI FUXGH RLO 8SRQ FRPSOHWLRQ RI UHKDELOLWDWLRQ SURMHFW LW LV
FODLPHG WR LQFUHDVH WKH SRUW¶V FDSDELOLW\ IRU GU\ FDUJR
KDQGOLQJXSWRWDQGWFUXGHRLOD\HDU
:LWKLQ WKH SURMHFW LWZDV SODQQHG WR XSJUDGH WKH HTXLSPHQW
UHFRQVWUXFW WKH EHUWK IRU GU\ FDUJR DQG WKH FDXVHZD\ VR WKDW
DQ\ULVHLQWKHVHDOHYHOZRXOGQRWDIIHFWWKHQRUPDORSHUDWLRQ
RI WKHSRUW7KHZRUNVFRQVLVWHGRI UHKDELOLWDWLRQRIPXFKRI
WKH TXD\ IURQWDJH LQFOXGLQJ JHQHUDO UDLVLQJ RI WKH SRUW
ZRUNLQJ
DUHDVE\DERXWPHWHUV7KHIRXQGDWLRQZRUNVZHUHVWDUWHGLQ
1RYHPEHU  DQG FRPSOHWHG  LQ SDUDOOHO WR FLYLO





7KH JHRORJLFDO DQG OLWKRORJLF VHFWLRQ RI WKH WHUULWRU\ LV
FRPSRVHG RI 4XDWHUQDU\ VWUDWD DQG 7HUWLDU\ DJHG FDUERQDWH
IRUPDWLRQV/LWKRORJLFDOO\WKHTXDUWHUQDU\VWUDWDDUHFRPSRVHG
RIVDQGDQGFOD\V /LPHVWRQHFOD\PDUOLVZLGHO\VSUHDG DPRQJ
WKH VHGLPHQWV RI WKLV FRPSOH[ 7KH\ DUH UHSUHVHQWHG E\ GDUN





LQYHVWLJDWLRQ LQFOXGHG GHWHUPLQDWLRQ RI WKH VXEVXUIDFH VRLO
FRQGLWLRQVDQGHQJLQHHULQJSURSHUWLHVRIVRLODQGURFNOD\HUV




 $ OD\HU RI VLOW\ ILVVXUHG \HOORZLVKJUHHQLVK JUD\ FRORU
FOD\LVSUHVHQWEHORZVDQGDQGH[WHQGVWREHGURFN± 




/LPHVWRQH FRQVLVWHG RI FHPHQWHG FDUERQHG VKHOOV DQG VKHOO
IUDJPHQWV LV HQFRXQWHUHG EHORZ FOD\ OD\HU 7KH URFN TXDOLW\
GHVLJQDWLRQ 54' YDOXHV YDU\ EHWZHHQ  ±  8QLD[LDO









































1RUWK RI 7XUNPHQR3UHFDXFXV DE\VVDO IDXOW WKH UHJLRQ LV
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7KH ZRUNV FRQVLVWHG RI UHKDELOLWDWLRQ RI TXD\ IURQWDJH
LQFOXGLQJJHQHUDOUDLVLQJRIWKHSRUWZRUNLQJDUHDVE\DERXW
PHWHUV 7KH WRWDO XVDEOH TXD\ OHQJWK RI DSSUR[LPDWHO\ 
PHWHUVZDVSURYLGHGXSRQFRPSOHWLRQRIDGGLWLRQDOZRUNV$
WRWDOYHUWLFDODQGUDNHGSLOHVRIPPGLDPHWHUDQG











1HZ TXD\ SLOHVZHUH GHVLJQHG WR FDUU\ WKH VSHFLILHG VHUYLFH
ORDGV ZLWKDPLQLPXPIDFWRURIVDIHW\RI*UDGH$I\ 
03DVSLUDOO\ZHOGHGVWHHOWXEHVFRPSO\LQJZLWK%6





















     
  ó   
     




























































7KH XOWLPDWH ORDG RI RSHQ HQGHG VWHHO WXEXODU SLOHV ZHUH
FDOFXODWHG XVLQJ )+:$ )HGHUDO +LJKZD\ &2( &RUSV RI
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)RU VWHHOV ZLWK D \LHOG VWUHVV RI  03D YDOXHV RI WKH











RI   I\ LV FRQVLGHUHG WR EH VXIILFLHQW IRU LQFOXVLRQ DV DQ
DOORZDEOHVWUHVV)XOOHU

6HFWLRQ  RI %6   VWDWHV WKDW  ³:KHQ WKH




PD[LPXPZRUNLQJ VWUHVV FDQ EH LQFUHDVHG WR DSSUR[LPDWHO\
RI\LHOGVWUHVV´
,QWKLVSURMHFWPD[LPXPVWHHOVWUHVVOHYHORIDERXWID 03D
 RI WKH \LHOG VWUHVV IRU DYHUDJH GULYLQJ FRQGLWLRQVZDV
FRQVLGHUHGUHDVRQDEOHDQGDSSURSULDWH






x :RUNLQJ VWUHVV FKHFNXQGHU VHUYLFH ORDGVZKHQ WKHSLOH LV





'HWHULRUDWLRQ RI SLOH PDWHULDO IRU D GHVLJQ OLIH RI  \HDUV
OHDGV WR UHGXFWLRQ LQ SLOH FURVV VHFWLRQ &RUURVLRQ RI VWHHO
SLOHVGULYHQLQWRXQGLVWXUEHGVRLOVLVQHJOLJLEOHLUUHVSHFWLYHRI















VWHHO SLSH SLOHV *UDGH $ VSLUDOO\ ZHOGHG VWHHO WXEHV
FRPSO\LQJZLWK%6DQG%6ZHUHVXSSOLHGWRVLWHLQ
P OHQJWKV 3LOHV ZHUH GULYHQZLWK D'HOPDJ' VLQJOH
DFWLQJ GLHVHO KDPPHUPRXQWHG WR /LQN%HOW /6  FUDZOHU
FUDQH 3LOH GULYLQJ ZDV FRQWLQXHG XQWLO HLWKHU GULYLQJ
UHVLVWDQFH FULWHULD RU WKH GHVLUHG WLS HOHYDWLRQ ZDV REWDLQHG
7KH SLOH WLSV ZHUH SURWHFWHG IURP EXFNOLQJ E\ D VWLIIHQLQJ
ULQJ ,QWHUQDO ULQJV ZHUH XVHG IRU SLOHV VXEMHFW WR WHQVLRQ







VXSSOLHG WR VLWH LQ P VWDQGDUG OHQJWKV6WHHO JUDGHZDV6





SURWHFWLRQ )RU WKLV SXUSRVH ,FRVLW 6:  VROYHQW IUHH
















PRXQWHG WR/LQN%HOW/6FUDQH3ULRU WRGULYLQJRI VKHHW
SLOHVPZLGHVWULSDORQJWKHTXD\WKHERWWRPRIWKHVHDZDV
FKHFNHG E\ HFRVRXQGHU WR DYRLG  DQ\ REVWDFOHVZKLFKPLJKW






$ WRWDO RI WKUHH SLOH ORDG WHVWV ZHUH FDUULHG RXW RQ VHOHFWHG
ZRUNLQJ SLOHV 7ZR FRPSUHVVLRQ DQG RQH WHQVLRQ WHVWV ZHUH
FDUULHG RXW  WLPHV WKH GHVLJQ ORDG WR YHULI\ WKH GHVLJQ
DVVXPSWLRQV7KHORDGLQJWHVWVVHWXSFRQVLVWHGRIVWHHOEHDP





 7KH ORDG ZDV DSSOLHG LQ LQFUHPHQWV RI  N1 HYHU\ 
PLQXWHV

 :KHQ WKH DSSOLHG ORDG KDV UHDFKHG WKH ZRUNLQJ ORDG WKH
ORDGZDVPDLQWDLQHGIRUKRXUV

 )XUWKHU ORDGV ZHUH DSSOLHG LQ  N1 LQFUHPHQWV XQWLO WKH
DSSOLHG ORDG LVòWLPHVWKHZRUNLQJORDG7KLV ORDGZDV
PDLQWDLQHGIRUKRXUVPHDVXUHPHQWVEHLQJWDNHQKRXUO\

 :KHQPRYHPHQW KDV FHDVHG WKH ORDGZDV UHPRYHG LQ 
N1 VWDJHV DQGPHDVXUHPHQWV WDNHQ DW HDFK VWDJH XQWLO DOO
ORDGLQJKDVEHHQUHPRYHG

/RDG YV GLVSODFHPHQW FXUYHV RI WHVWV SLOHV DUH VKRZQ LQ
)LJXUH  7KH UHVXOWV RI SLOH ORDG WHVWV DUH VXPPDUL]HG LQ
7DEOH   7KH DOORZDEOH UHVLGXDO GLVSODFHPHQW RI WKH WHVWHG




















  &RPSUHVV     
  &RPSUHVV     

















































































































FRPSOHWHG ZLWKLQ D SHULRG RI  PRQWKV ZLWK FORVH
FRRSHUDWLRQ DPRQJ WKH JHQHUDO FRQWUDFWRU GHVLJQHU DQG
IRXQGDWLRQFRQWUDFWRU
x 3LOH FDSDFLWLHV ZHUH FDOFXODWHG E\ WKUHH GLIIHUHQW VWDWLF
PHWKRGDQGYHULILHGE\SHUIRUPLQJORDGWHVWV
x $OORZDEOH VWUHVV DQG UDWH RI FRUURVLRQ RI VWHHO SLOHV
SUHVFULEHGLQGLIIHUHQWFRGHVDQGVWDQGDUGVFRYHUYHU\ZLGH
UDQJH 7KH GHVLJQHU KDYH WKH RSWLRQ RI GHVLJQLQJ DW ORZ
VWUHVV DQG KLJK FRUURVLRQ UDWH ZLWK UHGXFHG ULVN
&RQVHTXHQWO\ SLOH IRXQGDWLRQV DUH RIWHQ RYHUGHVLJQHG
'HSHQGLQJ RQ MRE VLWH FRQGLWLRQV DQG TXDOLW\ FRQWURO WKH
GHVLJQHU KDYH WKH RSSRUWXQLW\ WR WDNH WKH DGYDQWDJH RI
KLJKHUGHVLJQVWUHVVHVDQGRSWLPXPFRUURVLRQUDWHV
x 7KH UHVXOWV RI WKH ORDGLQJ WHVWV KDYH UHYHDOHG WKH










%HKDYLRXU RI 'HHS )RXQGDWLRQV $670 673 
5D\PRQG /XQJUHQ (G $PHULFDQ 6RFLHW\ IRU 7HVWLQJ
DQG0DWHULDOV
3LOLQJ+DQGERRN %ULWLVK 6WHHO SOF ,PDJH&RORXUSULQW
/WG(DVW<RUNVKLUH
7HFKQLFDO6WDQGDUGVIRU3RUWDQG+DUERXU)DFLOLWLHVLQ-DSDQ
 7KH2YHUVHDV&RDVWDO$UHD'HYHORSPHQW ,QVWLWXWH
RI-DSDQ
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